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
$EVWUDFW
:HXVHWKHPD[LPXPSULQFLSOHLQFRPSDULVRQSULQFLSOHDQGEORZLQJXSTXHVWLRQV,QWKHODVWZHGLVFXVVWKH
PD[LPXPSULQFLSOHRIHOOLSWLFSDUWLDOGLIIHUHQWLDOHTXDWLRQ%\LPSRUWLQJWKHVWURQJPD[LPXPSULQFLSOHDQG
+RSIOHPPDRIERXQGDU\ˈDQGSUHVHQWVWZRUHVXOWVZKLFKDUHXQNQRZQEHIRUH$QGDSSOLHGPD[LPXPWRWKH
SUREOHPRI3RLVVRQDQGWKHPLQLPDOVXUIDFHHTXDWLRQ

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUG0D[LPXPSULQFLSOHFRPSDULVRQSULQFLSOHEORZXS
,QWURGXFWLRQ
3DUDEROLFSDUWLDOGLIIHUHQWLDOHTXDWLRQVSDUWLDOGLIIHUHQWLDOHTXDWLRQLVDW\SLFDORQHLWVPD[LPXPSULQFLSOH
LQWKHZKROHGLIIHUHQWLDOV\VWHPZKLFKRFFXSLHVDYHU\LPSRUWDQWSRVLWLRQ
7KHEDVLFWKHRU\RISDUWLDOGLIIHUHQWLDOHTXDWLRQV
,Q RUGHU WR IDFLOLWDWH WKH LQWURGXFWLRQ RIPD[LPXPSULQFLSOH DQG QDUUDWLYH WKLV VHFWLRQ ILUVW JLYHV VRPH
GHILQLWLRQVDQGQRWDWLRQV
'HILQLWLRQNRUGHUSDUWLDOGLIIHUHQWLDOHTXDWLRQVRQDWZRRUPRUHYDULDEOHVZLWKXQNQRZQIXQFWLRQDQG
WKHSDUWLDOGHULYDWLYHRIWKHHTXDWLRQLVFDOOHGSDUWLDOGLIIHUHQWLDOHTXDWLRQVGHQRWHG,IWKHHTXDWLRQDSSHDUVDV
WKHPRVWKLJKHURUGHUGHULYDWLYHVRIRUGHUNLVFDOOHGNRUGHUSDUWLDOGLIIHUHQWLDOHTXDWLRQV
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)RUPLVWKHNRUGHU3'(

'HILQLWLRQ  OLQHDU SDUWLDO GLIIHUHQWLDO HTXDWLRQV WKH XQNQRZQ IXQFWLRQ DQG LWV GHULYDWLYH DUH OLQHDU
SDUWLDOGLIIHUHQWLDOHTXDWLRQVNQRZQDVWKHOLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQV

7KHIRUP7KLVLVDJLYHQIXQFWLRQ

'HILQLWLRQIXOO\QRQOLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQVZLWKKLJKHVWRUGHUGHULYDWLYHRI WKHQRQOLQHDU
SDUWLDOGLIIHUHQWLDOHTXDWLRQNQRZQDVWKHIXOO\QRQOLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQV
'HILQLWLRQKDOIOLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQVRQWKHGHULYDWLYHRIWKHPRVWDGYDQFHGOLQHDUDQGLWV
FRHIILFLHQWLVRQO\DIXQFWLRQRIWKHLQGHSHQGHQWYDULDEOHVRISDUWLDOGLIIHUHQWLDOHTXDWLRQVNQRZQDVWKHVHPL
OLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQV

7KHIRUP

'HILQLWLRQTXDVLOLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQVRQWKHGHULYDWLYHRIWKHPRVWDGYDQFHGOLQHDUEXW
WKH FRHIILFLHQW RI WKH GHULYDWLYHPD\ FRQWDLQ ORZOHYHO TXDVLOLQHDU SDUWLDO GLIIHUHQWLDO HTXDWLRQV NQRZQ DV
SDUWLDOGLIIHUHQWLDOHTXDWLRQV

7KHIRUP

:KLFK IXOO\ QRQOLQHDU SDUWLDO GLIIHUHQWLDO HTXDWLRQV VHPLOLQHDU SDUWLDO GLIIHUHQWLDO HTXDWLRQV DQG TXDVL
OLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQVUHIHUUHGWRDVQRQOLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQV
,QWKHVHFRQGRUGHUOLQHDUSDUWLDOGLIIHUHQWLDOHTXDWLRQVRIJHQHUDOIRUP
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:KLFKDUHIXQFWLRQVQRZWKHVHFRQGRUGHUJHQHUDOHTXDWLRQIRUFODVVLILFDWLRQ"%DVHGUHSUHVHQWDWLRQRI
WKHSRLQWVDLGSRLQWYDOXHLQWKHPDWUL[$UHFODVVLILHGDVIROORZV
'HILQHG LI WKHSRLQW LVSRVLWLYHGHILQLWHRUQHJDWLYHGHILQLWH WKHQ WKHHTXDWLRQDW WKHSRLQWNQRZQDV WKH
RYDO ,I WKHFKDUDFWHULVWLF YDOXHV LQDGGLWLRQ WRDZLWK WKH UHPDLQLQJHLJHQYDOXHVDUHSRVLWLYHRUQHJDWLYH
HTXDWLRQ DW WKH SRLQW FDOOHG SDUDEROLF ,I QRQH RI WKH HLJHQYDOXHV RI  DQG KDYH WKH VDPH QXPEHU RI
HLJHQYDOXHVWKHHTXDWLRQLVFDOOHGK\SHUEROLF
'HILQHXQLIRUPO\SDUDEROLF W\SHRSHUDWRUHTXDWLRQ LVFDOOHGSDUDEROLF]RQH LIHYHU\SRLQW LV LQ WKH
SDUDEROLF W\SH ,Q WKH VDPH SDUDEROLF LI IRU HDFK SRLQW DUH SDUDEROLF DQG WKHUH LV D QRUPDO QXPEHU RI
HLJHQYDOXHVDWWKHVDPHWLPHPDNLQJDPHHWRUZKLOHPHHWLQJDOOWKHVHWXS
0D[LPXPSULQFLSOHDQGFRPSDULVRQSULQFLSOH

  
 > @   @
Q Q
LM L
L M LL M L
X X X/ K X D E KX I W 7[ [ [ W  
w w w      w w w¦ ¦ 
:KLFK LV D IXQFWLRQ FDOOHG KRPRJHQHRXV LI WKH KHDW WUDQVIHU HTXDWLRQ RU QRQKRPRJHQHRXV KHDW
FRQGXFWLRQHTXDWLRQ
7KH IROORZLQJ WKHRUHP JLYHV D QRQKRPRJHQHRXV KHDW FRQGXFWLRQ HTXDWLRQ RI WKH JHQHUDO PD[LPXP
SULQFLSOHDQGWKHVWURQJPD[LPXPSULQFLSOH
7KHRUHPKHDWFRQGXFWLRQHTXDWLRQRIWKHQRQQHJDWLYHPD[LPXPSULQFLSOH
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,IWKHHTXDWLRQVROXWLRQDQGLVFRQVLVWHQWZLWKWKHSDUDEROLFDQGLV
7KHPD[LPXPYDOXHZLOOEHQRQQHJDWLYHRQWKHSDUDEROLFERXQGDU\LQUHDFKWKDWLV
,IWKHUHLVVLPSO\FRQQHFWHGDQGVRWKHUH
8VXDOO\FDOOHGWKHSULQFLSOHRIPD[LPXPKHDWFRQGXFWLRQHTXDWLRQIRUKHDWFRQGXFWLRQHTXDWLRQWKHVWURQJ
PD[LPXPSULQFLSOH
)URP WKH SK\VLFDO SRLQW RI YLHZ LI WKH REMHFW LV QRWZLWKLQ WKH KHDW LQ WKH KHDW WUDQVIHU SURFHVV WKH
WHPSHUDWXUH DOZD\V WHQGV WR HTXLOLEULXP WKH PD[LPXP WHPSHUDWXUH DW WKH KHDW WUDQVIHU WR DPELHQW
WHPSHUDWXUHDWWKHORZHVWWHPSHUDWXUHVWHQGWRULVHVRWKHPD[LPXPWHPSHUDWXUHRIWKHREMHFWDQGPLQLPXP
WHPSHUDWXUHLVDOZD\VDWWKHLQLWLDOWLPHRUWKHREMHFWERXQGDU\WRDFKLHYH3K\VLFDOPDWKHPDWLFDOGHVFULSWLRQ
RIWKLVSKHQRPHQRQLVWKHVRFDOOHGPD[LPXPSULQFLSOH
7KHRUHP  JLYHV D JHQHUDO PD[LPXP SULQFLSOH EXW IRU D VSHFLILF SUREOHP PD\ EH GHULYHG IURP WKH
PD[LPXPSULQFLSOHKDVLWVXQLTXHSODFHZHPLJKWORRNDW WKHSUREOHPDQGJLYHVWKHPD[LPXPSULQFLSOHWR
SURYH
7KHRUHP0D[LPXP3ULQFLSOHTXHVWLRQLIWKHIROORZLQJSUREOHPLVVROYHG
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$QGVXEVWLWXWHGLQWRWKHRSHUDWRUWRPDNHDYDLODEOH

2UGHUWKHQPHHWWKHIROORZLQJIRUPXOD

,IQHJDWLYHLQFOXGLQJWKHPD[LPXPSRLQWRIQRQFRQWUDGLFWRU\VHW
7KHUHIRUHWKHUHLVQRQRQQHJDWLYHPD[LPXPYDOXHWKDWWKHFRQFOXVLRQKROGV
1RWH7KHSDUWLDOGLIIHUHQWLDOHTXDWLRQDQGLVWKHGHIRUPDWLRQRIWKHWZRFXUYHVDQGWKHILUVWFXUYHVWULFWLQ
WKHVHFRQGFXUYHWKHQWKHGLVWDQFHEHWZHHQWKHWZRFXUYHVVDWLVI\WKHPD[LPXPSULQFLSOH
3DUDEROLFSDUWLDOGLIIHUHQWLDOHTXDWLRQVRIWKHDSSOLFDWLRQRIPD[LPXPSULQFLSOH
7KHWKHRU\RISDUWLDOGLIIHUHQWLDOHTXDWLRQVWKHPD[LPXPSULQFLSOHLVDEDVLFDQGLPSRUWDQWFRQFOXVLRQV
7KLVSULQFLSOHPD\KHOSWRSURYHWKHXQLTXHQHVVRIWKHVROXWLRQRIGLIIHUHQWLDOHTXDWLRQVDQGRWKHUSURSHUWLHV

7KHRUHPRQDERXQGHGGRPDLQXQLTXHQHVVRIWKHVROXWLRQRUVHW

WKHIROORZLQJLQLWLDOERXQGDU\YDOXHSUREOHPDWPRVWRQHVROXWLRQ
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